Stimulation of cholinephosphate cytidylyltransferase activity by estrogen in fetal rabbit lung is mediated by phospholipids.
We have investigated the mechanism by which estrogen stimulates phosphatidylcholine synthesis in fetal rabbit lung. The hormone increased the activity of cholinephosphate cytidylyltransferase in the 105 000 X g supernatant fraction but had no effect on the activities of this enzyme in the homogenate or other subcellular fractions. Although microsomal cytidylyltransferase has been reported to regulate phosphatidylcholine synthesis in other systems, and translocation of the enzyme from cytosol to microsomes has been reported in association with increased phosphatidylcholine synthesis, we found no evidence of this in the case of estrogen-stimulated phosphatidylcholine synthesis in the fetal lung. Cytosolic cytidylyltransferase activity was dependent on phospholipids. Extraction with acetone/butanol drastically reduced its activity as well as the stimulatory effect of estrogen. The activity and the effect of estrogen were restored on re-addition of lipids extracted with chloroform/methanol from additional supernatants. Fractionation of the total lipids revealed that the stimulatory effect was entirely associated with the phospholipids; neutral lipids and glycolipids did not stimulate. Treatment of the phospholipid fraction with phospholipase C abolished the stimulatory effect. The stimulatory effect of estrogen, however, could not be attributed to any individual phospholipid species but appeared to require the entire phospholipid mixture. We conclude that estrogen stimulates fetal lung phosphatidylcholine synthesis by increasing the activity of cytosolic cytidylyltransferase and this activation in turn is mediated by cytosolic phospholipids.